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EXECUTIVE SUMMARRY

Tree canopys acritical component oficii @ Qa 3IANBSY Ay F NI Atd ehdizéhineztdRjuality R 02 y
public health, water resource management, local economies, and the beautificatafteafharsh, paved
landscapesThis urban tree canopy assessment provides adown view off K I NI 2 (dhtBeubanfree S Q a
canopy including both public and private lands, from a quantitative perspective. The dataraigzed not only
citywide, but at a variety of geographic scales to inform various stakeholders, such as city officials, city staff, and
residentsalikeas to how much tree capy exists whereBy identifying what resources and opportunities exist,

the City can be more proactive in its approach to expandimdjpromotingthe urban tree canopyreducing

canopy lossand settingand attainingfuture canopy goals.

Urban Tree Carnuy in Charlottesville (-

The results of this study showed that 3,152 acres of the 7,006 acres of 7

Charlottesville is covered by urban tree canopy (UTC), or 45% of th&@ltige Average Citywide

trees proylde a multltud(=T of economic, gnylronmental, and social benefits, Tree Canopy
consewatively valued at just under $1 million annually. Cover

Assessment Boundaries

This study assesseddrban Tree Canopy (UTC) and Possible Planting Areasa(PR#Miple geographic levels in
order to provide actionable information to multiple audiencitetricswere generated athe following scales:
The City oCharlottesvillecitywide boundaryPlanning Neighborhoaj parcelsproperty ownership typépublic
vs. private landsRightsof-Way (ROW) andROWby Planning Neighborhood\dditional deailed analysi®f
ROW by type haalso been completed, allowing fire exclusion of alleys and railroads from the ROW.

Within the City of Charlottesville, the Barracks/Rugby Planning Neighborhood boasts the greatest relative
amount of UTC at 65% (324 acres), whilerStl contains the least with only 14% UT@g¢Bes). Woolen Mills
has the highest percentage WegetatedPossible Planting AréRPAVeg)with 27% (74 acres), while Locust
Grove containshe mostabsolute areavith 160acres ofPPAVeg (22%)

Within the 1,097 acres of total ROW, there are 296 acres of UTC, comprising 27% of the ROW area and 9.4% of
0§KS [/ A G @ Qfieraddidnal &nalysié wad completed to remove alleys and railroads frorR @,
results showed thathere are 95 acres identifieals PPA/eg or 10% of thenon-
alley, nonrailroadROW.

2 tNAGEGS LINBLISNIE FO0O02dzyia FT2NJ o0KS Yl 2;
’ Charlottesvil®@a | ¢/ FI £ t Ay J-owhed propedy gnd Ri§aft | y R @
of Total Citywide Wayaccountforn M2 2 F (G KS Jwithithe @enaining WTE found ¢ /
UTC is on Private on the University of Virginia capus, school propertiesandthe Charlottesville
Property Redevelopment &lousing Authorit{ CRHA)City-owned parcels and privately

owned parced eachcontain approximately 50% UTC, howeywivate land
contains the most opportunity for new plantings with 0\800 acres of PR¥eg identified. Meanwhile,
combined Cityowned parcels andon-alley, nonrailroad Righiof-Way contain only®75 acres of PR¥eg

________________________________________________________________________________________________________________________|
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Canopy Loss

Natural and anthropogenic pressurtiweaten/ K| NI 2 (tie&and thé bierefidsithey pndde. Factors such
as development pressures and invasive pests can take a toll on the urban Tdriesstudyevaluated change
over time using two different methodologies over two different time periods, both of wiegkaleda decline

in urban tree canpy across the City dCharlottesville Canopy trends were evaluated in approximately 5 year
intervalssince 2005Details about the metbdologies can be found on page 7

Plarting Opportunities
Despite the decline in urban tree canopy, therenischopportunity for

planting trees and incorpating new canopy into the Cit§,243acres of 3
vegetatedpossible planting are@PPAVeg)remains, orl8% of the entire land =7 ._ +

area This excludes areas identified as unsuitable for plantiugh as sports Acres of Vegetated
fields baseball diamondsndgolf course fairwayOther areas excluded Possible Planting
from the total planting area (i.e. vegetation and impervious aiealude Area*

buildings and roadsRriority planting maps havalsobeen developed as part
of this project and identify parcels amlanning Neighborhoawhere there is  “Subjectto various feasibilit

studies
less than average UTC and greater than avevagetatedPPA.

Methodology

Using a topdown approach, and 2014 higtesolution imagery, land cover was mapped usingatomated
classification process resultimgfiveinitial land cover classes which were then refined with other layers (e.g.
building footprints, parking lots, and roadshelTaubmated classificatiowas then reviewed and editadith
particular focus on urbatree canopy, plantable space, and impervious surface area. Finally, an accuracy
assessment was conducted to produce a standard error matrix

Theaccuracy assessment was cotkd usingError Matrix Interpretationin this process, land cover is manually
interpreted than compared with the automated classification. Approximately 1,000 randomly generated points were
assessed then theverall accuracyas computed by dividing thiotal number of correct pixels by the total number

of pixels reported in the matrixThis results in an overall aczacy of 94% for the assessment.

(More details can be found in the Appendix on page 17)
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PROJECTFUNDAMENTALS & METHODOLQGY;

This section describédanL. i DS 2 Q& /IKUILNNER2I (GikEraiie@icanbdy Bsdessmeiftom the
foundational land cover dataset to the target geographies for which the unteecanopy and possible planting
areas were assessed.

Mapping Land Cover

The mosffundamentalcomponentof this urban tree canopy assessment is the creation of an initial land cover

data set. Usinga top-down approach, an@014 high-resolution (tmeter) alNA | £ A Yl ISNE FNRY (K
National Agricultural Imagery Program (NYdRd SRR & L Yl 3S / f | d&nd dveQuadimagpgd ¢ 2 2 £ 3
from spectral signatures acrofisKk S A YfbuBBME (Blde, green, red, and ndafrared). The automated

classifiation process resulted in fiviaitial land cover classes as shoimrFigurel. Supplementary impervious

data provided by th&City ofCharlottesville was layered in to improve accuracy, including building footprints,

roads, driveways, and parking l0GIS technicians then reviewed and edited the automated classification with
particular focus on urbatree canopy, plantable space, and impervious surface area. Finally, an accuracy
assessment was conducted to produce a standard error m@ex Appendixpagesl7-18).

Urban Tree Other Impervious Bare Water
Canopy Vegetation Surfaces Soil Bodies
Tree cover when  Grass and open  Hard surfaces wher ~ Notincludedin ~ Bodies of water
viewed and mapped space vegetatior rainfall cannot possible planting ~ rémoved from
from above permeate areas UTC results

Figurel: Five Primary Land Cover Claggaseratedfrom Aerial Imagerybased Analysis

ldentifying Possible Planting Areas

Once the land cover mapping results were finalized the existing Urban Tree Canopy (UTC) was established,
Possible Plating Areas (PPA) wederivedfrom the Other Vegetation and Impervious land cover classe=as

in Charlottesvillevhere itis not easible to plant treessuch asports fields andjolf coursegairways,were
incorporatedinto the mapas unsuitable planting areaEhese areas cover both the baseball and softball fields
provided by the City of Charlottesville GIS, as well as additional areas manually mappedlb%BBtaG|S staff.

An example is shown Figure 2.

________________________________________________________________________________________________________________________|
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Impervious areas were also broken down into detailed classesder
to differentiate between impervious surfaces that offer planting

considered unsuitable for plamig, while other impervious areas, su
as sidewalkand parking lotsare considered feasiblaiVhile it is,
obviously not realisticto assumehese entire areasan be replaced
with trees, there may be potential to develop urbaamopy within
these areasgontributing to the mitigation of stormwater runoff and
the urban heat island effecboth of which result from extensive and |
concentrated impervious surfaceldot every area that is possible
planting area is preferable. In songases, management of tharld as
open space for unprogrammed recréatal uses or other activities

may preclude the ability to plant in all PPA areas 3 Baseball/Softball Fields
(Provided by Charlottesville)

The resultingoossibleplanting areaswere identified asegetatedPPA - Additional Unsuitable Areas
. . . 22 (Digitized by Plan-It Geo)
or imperviousPPA, with an aggegated value fotal PPAIt should be
noted that cemeteries were not mapped as unsuitable for this Figure2: Areas Unsuitale for Planting
assessmenftThus, aeas such as Oakwood, Maplewood, and Rivervie
Cemeteries may not be practical for ptang, but are reflected in the
PPA values reported.

DefiningAssessment.evds

In order to better inform various stakeholdgisuch as city officials, city staff, and citizens alikiean tree

canqy and associated information waalculatedfor a variety of geographic boundarieBhese areas included
the City ofCharlottesvillecitywide boundary,Planning Neighborhoagparcels Rightsof-Way, and Right®f-

Way byPlanning Neighborhood hecitywide land covedataset serve@sthe input for analysis athesefiner
assessment leveland aseries of valuewrere summarizedor each. Outputs include total area (in acres or feet)
and relative values Gpercentages) for tree canogypssible planting aregsegetation, impervious, and total)
as well asinsuitable areasiAssessment levels include tf@lowing geographic boundase

9 City ofCharlottesvillecitywide boundaryis the one (1)nain area of interest for which all urban tree
canopymetrics weresummarized.

1 Planning Neighborhooslincludetwenty one (2} areasfor which the UTC resultgsere summarized.
This reflects the @ Planning Neighborhoadof Charlottesville, plus two remaining areas within the
University of Virginia campyts/VA) While the UVA areas are not within the purview of the City to
implement change, they were included since they are within the City limit.

9 Parcelsare the smallest geographic boundaries that were summarizethfe urbantree canopy
assessmenfThese data include more than 13,500 property records.

1 Property Ownership Typsummarizegparcelsby ownership typeincluding schools, citpwned marcels
University of Virginia (UVAampus propertyCharlottesville Redevelopment & Housing Authority
(CRHA)and privately owned landsThis allows for the distinction between public and privpteperty,
in addition to Righbf-Way.

________________________________________________________________________________________________________________________|
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1 CitywideRightof-Way (ROW) reports the UTC resultighin ROWfor the entire city,identified as any
area not covered by parcels, or the inverse of the parcel dtshould be noted that ot all space
identified by this study as ROWcisy-owned. Some of the area is pate alleys and others may be @D
or railroad companyontrolled, which may limipotential planting areaThus, these data also identify
ROW that are alleys or railroads.

1 Rightof-Way byPlanning Neighborhooslfurther dissecsthe ROW areas bgach of the twenty one
Planning Neighborhoakso the City can get a better idea of where to focus efforts within the publicly
owned land across treedifferent boundaries.

N

{

Figure3: Examples of Target Geographies, including Parcels, Rifjiifay, andPlanning Neighborhoad

Estimating Change in Canopy over Time

As part of this project, urbatiee canopy(UTCwascompared ovetwo different time periods using two
different methodlogies First urban tree canopy changeom 2005to 2014was estimated using a pokiased
samplingtechnigue This involved the use df000randomly distributed sample points identify the presence
or absence of canopy in 2003sing Google Eartland in 2014using theaerial imagenfrom this assessmeit
To estimate canopy for 2005ample points were importeéhto Google Eartifas a KMZ fileand 2005 historical
aerial imagery was used to determine the presence of absence of tree canopy. satyoofhifts inthe
historicalimageryin the Google Earth applicatiomere visually accounted fao that thesame geograph
location was being evaluated in both 2005 and in 2@&tcent UC cover was derived based on the total
canopy points, compareth non-canopy points, and change was assessed by the difference in canopy
percentagesThis techniqueyielded a 1.6%tandard error (Sk the UTC estimatedor both 2005 and2014

For the second comparison, results fra@009 urban tree canopy assessmeonducted forthe City of
Charlottesville were compared tesults of this studyThesetree canopyvalues weresachcalculatedfrom land
cover map derived sing remote sensing technology. As part of this studya@uracy assessment was run

against he 2009 urban tree canopy datesing the same random points that were utilized to assess the accuracy

for the new 2014 urban tree canopy data. Theseuracy assessmernsvealed only 77.7% accuracy for the

2009 data, compared to 94.3% accuracy for this current canopy study. Thus, it should be noted that comparing

the 2009 data against the present data may not effectively represent change over time.

________________________________________________________________________________________________________________________|
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Ecosystem Services

Urban forestgprovide significant value the City of CharlottesvillBenefits of trees are referred to as
GSO02aeaiSYy aSNWAOS&a¢ I yR RSaONHvesanditie&nvicohniediireds Kah i dzND
be valued in terms of public healtAnergy demand, and public infrastructure savingich helps justify the

many reasons to promote, establish, manage, and mainti®a6 dza (i = & ¢ 2 NJ Quadifingdbese | v T 2
benefits helps to demonstrate the value of urban forests beyond theithatis appeal.

Toestimate the ecosystem services provided b I NI 2 (itie& Ah@iAT feésSt@aresuite, devebped by

the USDA Forest Service, was u@#th://www.itreetools.org/). These tools are useduly foresters,

communities, and consultants throughout the wottdquantify ecosystem servicedlithin this software suite,
the i-Tree Canopygomponentestimates tree cover and tree benefits for a given area with a random sampling
process that enables clsification of ground cover typehis tool was utilized testimate the carbon storage,
annual carbon sequestration, and annual air pollution removal provided by the urban foeéksaifottesville To
estimate stormwater mitigation within Charlottesvillthei-Tree Hydraool was used to model the effect that
land cover has on runoff within a defined area. Both watershed andwetershed areas can be modelled
making it a great option for municipalities whose boundaries do not align with watershed boesd4ore
information about iTree Hydro can be found in the Appendix of this reffpage 5).

Figure4: Ecosystem Services Provided by Trees

________________________________________________________________________________________________________________________|
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